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APPARATUS AND METHOD FOR
PREVENTING COLLISION OF VEHICLE AT
CROSSROADS

FIELD OF THE INVENTION

The present mnvention relates to an apparatus and method
for preventing a collision of vehicle at a sensor network based
crossroad; and, more particularly, to an apparatus and method
for preventing a collision of vehicle at a sensor network based
crossroad by installing a plurality of smart sensor nodes
around a crossroad, building a communication network
between the smart sensor nodes, obtaining real-time informa-
tion of vehicles approaching the crossroad, transmitting the
obtained real-time information to vehicles approaching the
crossroad, and analyzing the transmitted information at each
of the vehicles approaching the crossroad for preventing a
collision.

DESCRIPTION OF THE PRIOR ART

A ubiquitous computing technology and a telematics tech-
nology are merged into the present invention. That 1s, the
ubiquitous computing technology is used to collect real-time
information of vehicles such as speeds and positions of
vehicles approaching a crossroad, and the telematics technol-
ogy 1s used to analyze the collected real-time information to
prevent a collision of vehicles at the crossroad.

Herein, a smart sensor node includes a sensing unit for
collecting information, a storing unit for storing information,
a computing unit for processing information, a communica-
tion unit for transmitting information, and a power unit for
supplying electric power.

The sensor node 1s recently spotlighted as a core technique
of the ubiquitous computing technology, and the sensor node
1s fundamentally distinguished from a conventional RFID.
The conventional RFID 1s easily installed at peripheral
objects. However, the conventional RFID provides only pre-
stored Identily information and has comparatively inferior
abilities of computing, storing and communicating. Further-
more, a communication network cannot be formed of RFIDs.

On the contrary, the smart sensor node 1s capable of gen-
erating new mformation by sensing objects and has superior
abilities of computing, storing, and communicating. Espe-
cially, a communication network 1s formed of the sensor
nodes 1n order to improve a quality of information. An infor-
mation processing technique using a sensor network 1s a
recently developed technology and takes a growing interest in
a network field, a hardware field, and a database field.

A sensor based telematics application has not been intro-
duced utile now. Especially, there 1s no method disclosed for
preventing a collision of vehicles at a crossroad using a sensor
network.

However, it expects that ubiquitous computing technology
will be actively developed and used 1n near future. Accord-
ingly, sensor nodes may be installed at all of objects around us
in near future. It also expects that such a ubiquitous comput-
ing technology will be applied to a telematics field related to
satety of vehicle such as collision of vehicles.

A first conventional technology for preventing a collision
ol vehicles 1s introduced in Korea Patent Publication No.

2003-0051171, entitled “APPARATUS AND METHOD
FOR AUTOMATED TRANSFER OF COLLISION INFOR-

MATION.” The first conventional technology collects 1nfor-

mation related to collision of objectives after vehicles are
crashed and transmits the collected information. Therefore,

the first conventional technology 1s distinguished from the
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2

present mvention that prevents a collision of vehicles by
collecting information of vehicles approaching a crossroad
and predicting a collision of vehicles based on the collected
information.

That 1s, the first conventional technology 1s used to eluci-
date a reason of collision based on information collected after
the vehicles are crashed. However, the present invention not
only predicts a collision of the vehicles to prevent actual
collision of vehicles, but also elucidates reasons of collision
when the vehicles are actually clashed.

A second conventional technology 1s introduced in Korean
Publication No. 2004-0053986, entitled “LANE DEVIA-

TION WARNING SYSTEM.” The second conventional tech-
nology prevents collision of vehicles by preventing deviation
of traflic lane using an optical sensor mounted at a vehicle.
However, the present invention prevents a collision of
vehicles through wireless communication between sensor
nodes istalled at around roads and vehicles for sensing a
speed and a position of vehicles approaching a crossroad.

That 1s, the present invention 1s different from the second
conventional technology. The second conventional technol-
ogy prevents collision of vehicles caused by deviation of
traffic lane. On the contrary, the present invention prevents a
collision of vehicles 1 a crossroad by using information of
vehicles approaching the crossroad such as a speed, a posi-
tion, a direction and a current traff]

ic sign. Also, the present
invention can find reasons of collision when the vehicles are
actually clashed at the crossroad.

A third conventional technology 1s introduced 1n a Korea
Patent Publication No. 2004-0040771, entitled “DEVICE

FOR PREVENTING A COLLISION BETWEEN
VEHICLES.” The third conventional technology prevents a
collision of vehicles by detecting a distance between vehicles
using a distance sensor installed at each vehicle. Therelore,
the third conventional technology also different from the
present invention that prevents a collision of vehicles using
wireless communication between sensing nodes installed at
roads and vehicles for sensing speeds, positions, directions of
vehicles approaching a crossroad.

As described above, the third conventional technology pre-
vents a collision of vehicles using a repulsive force generated
by a magnetic field between vehicles after predicting a colli-
sion. However, the present invention prevents a collision by
providing a warning message with predicted collision infor-
mation to a driver of vehicle after predicting the collision. The
present 1mvention also finds reasons of the collision after
vehicles are actually crashed.

Although various conventional technologies have been
introduced for predicting and preventing the collision of
vehicles as described above, these conventional technologies
do not use the sensor nodes installed at roads and vehicles.
These conventional technologies use sensing devices such as
a laser device 1nstalled at the vehicles to calculate a distance.
Therefore, inaccurate information 1s provided by the conven-
tional technologies and a communication network 1s not
formed between the sensing devices because of the inferior
sensing devices.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to provide
an apparatus and method for preventing a collision of vehicle
at a sensor network based crossroad by installing a plurality of
smart sensor nodes around a crossroad, building a communi-
cation network between the smart sensor nodes, obtaining
real-time information of vehicles passing the crossroad,
broadcasting the obtained real-time information to vehicles
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approaching the crossroad, and analyzing the broadcasted
information at each of the vehicles approaching the crossroad

for preventing a collision.

In accordance with one aspect of the present imnvention,

there 1s provided an apparatus for preventing a collision of °

vehicles at a crossroad 1n a network environment configured
with a plurality of sensor nodes installed on roads connected
to the crossroad, the apparatus including: an information
generating unit installed at each of roads near the crossroad
for generating real-time vehicle information by integrating
vehicle’s information including a speed and a position pro-
vided from the vehicles on each of the roads and traific sign
information; and an information collecting and providing unit
for providing the traific sign information to the information
generating unit, collecting vehicles’ information 1n real-time
from the information providing unit of a predetermined road
near the crossroad, storing the collected information, and
providing the collected information to vehicles approaching

the crossroad through another roads for the vehicles to predict
a collision 1n the crossroad.

The apparatus may further include: an information provid-
ing unit installed at a vehicle for providing vehicle’s infor-
mation including a speed and a position of the vehicle running
on roads where the sensor nodes are connected through a
network to the information generating unit; and an informa-
tion analyzing unit installed at a vehicle for analyzing the
real-time vehicle information including a speed, a position
and a current traific sign transmitted from the information
collecting and providing unit and predicting a collision of
vehicles approaching the crossroad based on the result of
analysis.

In accordance with another aspect of the present invention,
there 1s provided a method of preventing a collision of
vehicles at a crossroad, wherein the method including the
steps of: a) installing sensor nodes on each of roads and
building a network environment between the sensor nodes; b)
collecting traflic sign information of the crossroad inreal time
by the sensor node of a predetermined road, sensing a speed
and a position of vehicle on a corresponding road, and gen-
erating real-time vehicle information; ¢) providing traific sign
information of the crossroad from the sensor node to the
vehicle, and predicting a traffic sign when the vehicle arrives
at the crossroad by the vehicle; and d) collecting a message
protocol type of real-time vehicle information at a base sta-
tion, and providing the collected information to vehicles
approaching the crossroad through other roads to predict a
collision 1n the crossroad.

The method may further includes the step of predicting a
traific sign when the vehicle arrives at the crossroad based on
the speed and the position of the vehicle and the traflic sign
information from the sensor node, and providing a warning
message using the predicted tratfic sign mnformation.

The method may further including the steps of: predicting
whether the own vehicle 1s clashed to other vehicle within a
danger area of the crossroad at each of vehicles which receive
the message protocol mnformation; and providing a warning,
message of collision before entering the crossroad when the
collision 1s predicted.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present
invention will become apparent from the following descrip-
tion of the preferred embodiments given in conjunction with
the accompanying drawings, in which:
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FIG. 1 shows a system of preventing a collision of vehicles
at a sensor network based crossroad 1n accordance with a
preferred embodiment of the present invention;

FIG. 2 1s a block diagram illustrating an apparatus for
preventing a collision of vehicles at a sensor network based
crossroad 1n accordance with a preferred embodiment of the
present invention;

FIG. 3 15 a block diagram showing a structure of a message
protocol for preventing a collision of vehicles 1n accordance
with a preferred embodiment of the present invention; and

FIG. 4 1s a flowchart of a method for preventing a collision
of vehicles at a sensor network based crossroad 1n accordance
with a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Retference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings.

FIG. 1 shows a system for preventing a collision of vehicles
at a sensor network based crossroad 1n accordance with a
preferred embodiment of the present invention.

Referring to FI1G. 1, the system for preventing a collision of
vehicles at a sensor network based crossroad includes a plu-
rality of sensor nodes 11, a plurality of vehicles 12, 14, and a
base station 13.

The sensor nodes 11 are 1nstalled at roads near a crossroad.
The sensornodes 11 sense a speed and a position of vehicle 12
and collect traffic sign information from the base station 13.
The vehicle 12 runs on the roads where a sensor network 1s
formed of a plurality of sensor nodes 11, and provides real-
time information such as a speed and a position. The sensor
network 1s shown 1n FIG. 2 as an information generating unit
22 1n FIG. 2, and the vehicle 12 1s also shown 1n FIG. 2 as an
information providing unit 21. The base station 13 collects
the real-time information transmitted from the sensor nodes
11 installed at each road of a crossroad, and provides the
collected real-time information to vehicles 14 approaching
the crossroad from another direction. The base station 13 1s
shown 1n FIG. 2 as an information collecting and providing
unmit 23. The vehicles 14 analyze the real-time information
transmitted from the base station 13 to predict a possibility of
collision 1n a danger area 15 1n the crossroad. The vehicles 14
are shown in FIG. 2 as an information analyzing unit 24. The
danger area 135 1s a predetermined region of the crossroad
where vehicles are often clashed.

Herein, any of vehicles shown in FIG. 1 may be one of the
vehicle 12 providing real-time information and the vehicle 14
receiving the real-time information. That 1s, any of vehicles
approaching the crossroad can be both of the vehicle 12
providing real-time information and the vehicle 14 recerving
the real-time information at the same time.

The system according to the present embodiment collects
information of vehicles 12 approaching the crossroad such as
speeds and positions 1n real time and provides the collected
information to vehicles 14 approaching the crossroad from
another direction compared to the vehicles 12. The vehicles
14 analyze the provided real time information to detect a
possibility of collision 1n the crossroad and prevent the colli-
s10n 1n the crossroad.

FIG. 2 1s a block diagram illustrating an apparatus for
preventing a collision of vehicles at a sensor network based
crossroad in accordance with a preferred embodiment of the
present invention.

Referring to FI1G. 2, the apparatus for preventing a collision
of vehicles according to the present embodiment includes an
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information generating unit 22 and an information collecting
and providing unit 23. The information generating unit 22 1s
installed at roads near the crossroad and generates real-time
vehicle information by integrating vehicle’s information such
as speeds and positions provided from each of vehicles and
traffic sign information transmitted from the information col-
lecting and providing unit 23 when a plurality of sensor nodes
1s installed 1n the roads near the crossroad and a communica-
tion network 1s formed between the sensor nodes. The 1nfor-
mation collecting and providing unit 23 provides traific sign
information to the information generating unit 22 in real time,
collects the real-time vehicle information from the informa-
tion generating unit 22 installed at a predetermined road near
the crossroad, stores the collected real-time vehicle informa-
tion and provides the stored real-time vehicle information to
vehicles approaching the crossroad through other roads to
predict a possibility of collision 1n the crossroad. The appa-
ratus for preventing the collision of vehicles according to the
present embodiment further includes an information provid-
ing unit 21 and an information analyzing unit 24. The infor-
mation providing unit 21 1s installed at a vehicle and provides
a speed and a position of the vehicle to the information gen-
erating unit 22 in real time when the vehicle 1s running on the
roads where a sensor network 1s formed. The information
analyzing unit 24 1s also installed at a vehicle. The informa-
tion analyzing unit 24 predicts a collision 1n a danger area of
a crossroad by analyzing real-time vehicle information such
as a speed, a position and a current traflic sign transmitted
from the information collecting and providing unit 23.

Herein, the information generating unit 22 stores speeds
and positions obtained from vehicles approaching the cross-
road 1n a speed and position mformation DB 26, and stores
traffic sign information provided from the collecting and pro-
viding unit 23 1n a traific sign information DB 25.

The information providing unmit 21 may be a vehicle
approaching a crossroad through connected roads where a
plurality of sensor nodes forms a network. That is, the infor-
mation providing unit 21 includes a mobile sensor node
installed at the vehicle. The mobile sensor node 1s capable of
communicating with a plurality of sensor nodes installed at
roads through a wireless link and capable of performing an
information analysis algorithm.

[,

The miformation providing unit 21 may predict a traffic
sign when the own vehicle arrives at the crossroad using
information provided from the information generating unit 22
such as traific sign information and speed and position infor-
mation. Accordingly, the information providing unit 21 may
provide a warn message to reduce a speed before entering the
crossroad when the predicted tratlic sign 1s ‘stop’.

The information providing unit 21 and the information
analyzing unit 24 may be an identical mobile sensor node
installed at a vehicle.

The information generating unit 22 1s a sensor network
formed of a plurality of sensor nodes installed on roads near
the crossroad. The information generating unit 22 collects
real-time vehicle information by sensing a speed and a posi-
tion of vehicles running through the sensor network and col-
lects real-time traffic sign information from the traffic sign
information DB 25. After collecting the information, the
information generating unit 22 generates real-time vehicle
information shown 1n FI1G. 3. The generated real-time vehicle
information 1s transmitted to the collecting and providing unit
23 through the sensor network.

Herein, each sensor node included 1n the information gen-
erating unit 22 previously has accurate comparative position
information based on the collecting and providing unit 23
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6

(base station) for obtaining exact position information of
vehicles. The comparative position information 1s used to
sense a position of vehicle.

The information generating unit 22 1s installed on all of
roads near the crossroad as shown in FIG. 1.

The information collecting and providing unit 23 1s a base
station installed at a center of the crossroad. Generally, the
collecting and providing unit 23 1s installed with a traflic sign,
physically.

The mnformation collecting and providing umt 23 must
have a superior computing ability since the collecting and
providing unit 23 must quickly collect mass amount of infor-
mation from the roads near the crossroad and transmit the
collected information to each of vehicles 1n real-time.

The information collecting and providing unit 23 transmits
a message protocol having a structure shown 1n FIG. 3 to the
information analyzing unit 24.

The information collecting and providing unit 23 stores
real-time vehicle information collected from all roads near
the crossroad in the real-time vehicle information DB 27 mn a
manner ol queue according to a time slot. For example, 11 the
crossroad 1s connected to four roads, 16 information are
stored according to each time slot.

The information analyzing unit 24 1s a mobile sensor node
installed at a vehicle, which 1s similar to the information
providing unit 21. That 1s, the sensor node installed at the
vehicle has a superior computing and communicating ability
compared to sensor nodes installed on the roads. It 1s because
the information analyzing unit 24 must quickly and effec-
tively analyze a mass amount of information collected from
the information collecting and providing unit 23 to predict a
possibility of collision in the crossroad.

I1 the collision 1s predicted 1n the crossroad based on the
position and speed information shown in FIG. 3, the infor-
mation analyzing unit 24 provides a warning message to a
driver of vehicle 1 or 2 seconds belfore the vehicle enters the
crossroad.

FIG. 3 1s a block diagram showing a structure of a message
protocol for preventing a collision of vehicles 1n accordance
with a preferred embodiment of the present invention. The
message shown in FIG. 3 1s generated in the information
generating unit 22 and transmitted to the information collect-
ing and providing unmit 23 and the information analyzing unit
24.

As shown 1n FIG. 3, the real-time vehicle information
provided from the collecting and providing unit 23 to the
information analyzing unit 24 1s basically configured with
vehicle approaching direction information 210, traffic lane
information 220, traflic sign information 230, speed informa-
tion 240 and position mformation 250. Other supplementary
information may be included 1n the real-time vehicle infor-
mation. In order to reduce a consumption of energy 1n a sensor
network and to quickly transier information, a quantity of the
message protocol must be minimized. The message protocol
shown 1n F1G. 3 1s configured with 5 bytes including one byte
of reserved information.

The wvehicle approaching direction information 210
denotes a direction of vehicle approaching the crossroad
through roads connected to the crossroad. That 1s, the vehicle
approaching direction represents one of roads connected to
the crossroad which 1s passed through a corresponding
vehicle. Generally, three bits are allocated to represent each of
roads as a direction identification. For example, 1f the cross-
road includes roads from east, west, north and south, the
direction i1dentification 000 1s allocated to the road from east,
the direction 1dentification 001 1s allocated to the road from
south, the direction identification 010 1s allocated to the road
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from north, and the direction identification 011 1s allocated to
the road from north. Since three bits are allocated to the
direction identification, direction identifications can repre-
sent maximum 8 roads connected to the crossroad.

The traffic lane information 220 1s also configured with
three bits. Accordingly, identification can be allocated to
maximum 8 traific lanes. For example, an identification 000 1s
allocated to a first traffic lane, and an identification 1111s
allocated to an eighth traflic lane.

The traffic sign information 230 1s configured with two
bits. “00” denotes a red light meaning “stop,” “0I” denotes a
green light meaning “go”, and “10”” denotes a predetermined
sign of the traffic sign when the traflic sign 1s turned off or
blanking. “11” denotes a traffic “reserved” sign.

The speed mformation 240 1s configured with one byte
representing a positive integer. That 1s, the speed information
240 can denotes speeds from 0 to 256 km per hour or mile per
hour.

The position imnformation 250 1s configured with one byte
of an integer pair. Each integer value can represent —127 to
128. Especially, the position information 25 denotes a com-
parative coordinate having 1 m interval between adjacent
coordinate and having an origin (0,0). For example, (40,5)
denotes a position 40 m apart from the origin (0.0) to right
direction and 5 m apart from the origin (0.0) to an upper
direction. In order to reduce a quantity of a message protocol,
the comparative coordinate 1s used mstead of using an abso-
lute coordinate. Also, the information analyzing unit 24 may
elfectively and quickly perform a predetermined algorithm to
analyze collected information.

FI1G. 4 15 a flowchart of a method for preventing a collision
of vehicles at a sensor network based crossroad 1n accordance
with a preferred embodiment of the present invention.

At first, the information generating unit 22 collects tratfic
sign information provided from the information collecting
and providing unit 23 at step S401, and senses vehicle’s
information such as a speed and a position from the informa-
tion providing unit 21 to generating real-time vehicle infor-
mation at step S402.

The mnformation generating unit 22 provides the tratfic sign
information of the crossroad to the information providing unit
21, and the information providing unit 21 predicts a future
traific sign when the corresponding vehicle 1s arrived at the
crossroad by using the speed and position information and the
provided traffic sign information at step S403.

The information providing umt 21 determines whether the
predicted traflic sign 1s “go” or “stop” at step S404. I the
predicted traffic sign is “stop”’, a warning message 1s provided
to a driver to reduce a speed of a vehicle when the vehicle
approaches the crossroad at step S405. After then, the infor-
mation collecting and providing unit 23 (base station) collects
all of messages transmitted from the information generating
units 22 on each of traflic lanes at step S406.

If the predicted traific sign 1s “go”, the step S406 1s per-
formed, mstantly.

The information collecting and providing unit 23 analyzes
the collected message information and transmits the analysis

result to each of the information analyzing units 24 at step
S407.

When the message information i1s analyzed and transmitted
to the each of the information analyzing units 24 in real time,
information collected from an own trailic lane 1s not trans-
mitted vehicles located in the own tratfic lane. That 1s, the
vehicle approaching direction information 210 1s used for not
transmitting information collected from the own traffic lane
to vehicles located in the own tratfic lane.

[,
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After then, the information analyzing unit 24 analyzes the
transmitted a message protocol to predict a possibility of
collision 1n the crossroad at step S408. An algorithm of pre-
dicting a collision predicts future positions of vehicles
according to a time slot using own vehicle’s information such
as a position and a speed, and other vehicles” information. If
more than one of vehicles has same position information in
same time slot, the algorithm determines that vehicles will be
clashed at the crossroad. If i1t predicts that more than one of
vehicles 1n a danger area 50 at the same time, 1t predicts that
these vehicles will be clashed. The danger area 50 1s a rect-
angular shape of a predetermined region 1n the crossroad. If
the size of the danger area 50 1s large, the possibility of the
collision may be dropped, and 11 the size of the danger area 50
1s small, the possibility of the collision may be increased.

Finally, the information analyzing unit 24 inspects whether
another vehicle 1s 1 the danger area 50 at step S409. If
another vehicle 1s 1n the danger area 50, a warning message 1s
provided to the own vehicle at step S410. IT only own vehicle
1s 1n the danger area, the method 1s instantly terminated.

The above described method according to the present
invention can be embodied as a program and stored on a
computer readable recording medium. The computer read-
able recording medium 1s any data storage device that can
store data which can be thereafter read by the computer sys-
tem. The computer readable recording medium 1includes a
read-only memory (ROM), a random-access memory
(RAM), a CD-ROM, a tloppy disk, a hard disk and an optical

magnetic disk.

As described above, a future position of vehicle according
to a time slot 1s predicted by the present invention by collect-
ing speeds and positions of vehicles approaching the cross-
road using a sensor network and analyzing the collected infor-
mation. Therefore, a collision of vehicles 1n a crossroad 1s
accurately predicted in the present invention.

The number of tratfic accidents in the crossroad 1s dramati-
cally reduced by previously providing warning information
of crossroad to a driver of each vehicle approaching the cross-
road. That 1s, the present invention supports to sate drive 1n a
crossroad by predicting sudden situation caused when a
driver may break a traffic sign or a driver may be unable to see
obstacles 1n a crossroad.

Exact position and speed of vehicle can be quickly
obtained by using a sensor network which 1s one of represen-
tative techniques of a ubiquitous computing technology.

Also, the present invention can be used for finding reasons
of collision when vehicles are actually clashed at the cross-
road.

The present application contains subject matter related to
Korean patent application No. 2004-0098789, filed in the
Korean Intellectual Property Office on Nov. 29, 2004, the
entire contents of which 1s imncorporated herein by reference.

While the present mmvention has been described with
respect to the particular embodiments, 1t will be apparent to
those skilled 1n the art that various changes and modifications
may be made without departing from the scope of the inven-
tion as defined 1n the following claims.

What 1s claimed 1s:

1. An apparatus for preventing a collision of vehicles at a
crossroad in a network environment configured with a plural-
ity of sensor nodes 1nstalled on roads connected to the cross-
road, the apparatus comprising:;

an information generating means installed at each road

forming the crossroad for generating real-time vehicle
information by integrating vehicles” information includ-
ing a speed and a position provided from the vehicles on
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cach of the roads to the plurality of sensor nodes on the
roads and traffic sign information; and

an information collecting and providing means for provid-

ing the traific sign information to the mformation gen-
crating means, collecting vehicles’ information 1n real-
time from the information generating means of a
predetermined road near the crossroad, storing the col-
lected information, and providing the collected informa-
tion to vehicles approaching the crossroad through
another road of the crossroad such that the vehicles can
predict a collision occurring in a danger area located
within the crossroad.

2. The apparatus as recited 1n claim 1, further comprising:

an information providing means installed at a vehicle for

providing vehicle information including a speed and a
position of the vehicle running on roads including the
sensor nodes to the sensor nodes connected through a
network to the mformation generating means; and

an mformation analyzing means installed at a vehicle for

analyzing the real-time vehicle information 1including a
speed, a position and a current traific sign transmitted
from the mformation collecting and providing means
and predicting a collision of vehicles approaching the
crossroad based on the result of analysis.

3. The apparatus as recited 1n claim 2, wherein the infor-
mation providing means 1s a mobile sensor node nstalled at a
vehicle approaching the crossroad where the plurality of sen-
sor nodes forms a network, 1s capable of wireless communi-
cation with sensor nodes installed on the roads, analyzes
information for predicting whether a traffic sign 1s “stop”™ or
“00” by using the traffic sign information provided from the
information collecting and providing means and the vehicle’s
information including the speed and the position when the
corresponding vehicle arrives at the crossroad, and provides a
warning message before approaching the crossroad when the
predicted traffic sign 1s “stop”.

4. The apparatus as recited 1n claim 2, wherein the infor-
mation analyzing means 1s a mobile sensor node installed at a
vehicle approaching the crossroad where the plurality of sen-
sor nodes forms a network, determines whether vehicles will
clash in the danger area of the crossroad by analyzing the
collected information provided from the information collect-
ing and providing unit, and provides a warning message
before entering the danger area of the crossroad when the
collision 1s predicted.

5. The apparatus as recited 1n claim 1, wherein the infor-
mation generating means 15 a sensor network configured with
the plurality of sensor nodes installed on roads near the cross-
road, each of the sensor nodes has comparative position infor-
mation based on the crossroad as a center 1n order to obtain
accurate position information of vehicles, collects vehicle’s
information by sensing a speed and a position of vehicles
passing through the sensing network, collects traffic sign
information provided from the information collecting and
providing means, and generating the real-time vehicle infor-
mation having a message protocol format suitable for the
sensor network.

6. The apparatus as recited in claim 5, wherein the infor-
mation collecting and providing means 1s a base station
installed near a center of the crossroad, generally installed
with the traflic sign, collects information from roads near the
crossroad from the mnformation generating means, transmits
the collected information to each of vehicles nearing the
crossroad through a wireless link as a message protocol, and
stores the real-time vehicle information collected from
vehicles passing the roads near the crossroad 1n a manner of
queue according to a time slot.
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7. The apparatus as recited 1in claim 6, wherein the message
protocol 1includes vehicle approaching direction information,
traffic lane information, traific sign information, speed nfor-
mation, and position information,

the vehicle approaching direction information, the traffic

lane information and the trailic sign information are
expressed as bits to minimize a quantity of the message
protocol,

the position mformation 1s expressed as a comparative

coordinate having a predetermined integer interval from
an adjacent coordinate with a center of the crossroad as
an origin (0,0) 1n order to reduce a quantity of a message
protocol and to etifectively perform an algorithm 1n the
information analyzing means.

8. A method for preventing a collision of vehicles at a
crossroad, wherein the method comprising the steps of:

installing sensor nodes on a plurality of roads forming a

crossroad and building a network environment between
the sensor nodes;
collecting traific sign information of the crossroad 1n real
time by the sensor node of a predetermined road, sensing
a speed and a position of a vehicle on a corresponding
road, and generating real-time vehicle information;

providing traffic sign information of the crossroad from the
sensor node to the vehicle, and predicting a traific sign
when the vehicle arrives at the crossroad by the vehicle;
and
collecting a message protocol type of real-time vehicle
information at a base station, and providing the collected
information to vehicles approaching the crossroad
through otherroads to predict a collision 1n a danger area
of the crossroad.
9. The method as recited 1n claim 8, further comprising the
step of predicting a traffic sign when the vehicle arrives at the
crossroad based on the speed and the position of the vehicle
and the traflic sign mnformation from the sensor node, and
providing a warning message using the predicted traific sign
information.
10. The method as recited in claim 8, further comprising
the steps of:
predicting whether the vehicle will clash with another
vehicle approaching the crossroad through other roads
within the danger area of the crossroad at each vehicle
which receive the message protocol information; and

providing a warning message of collision before entering
the crossroad when the collision 1s predicted.

11. The method as recited in claim 8, wherein 1n the step of
collecting the message protocol type, the collected message
information 1s analyzed and transmaitted to vehicles except
vehicles located within a traffic lane i which the vehicle
receiving the collected information 1s located using the
vehicle approaching direction information in the message
protocol.

12. The method as recited in claim 10, wherein 1n the step
ol predicting whether the vehicle will clash, 1f the vehicle 1s 1n
a danger area with another vehicle approaching the crossroad
through other roads when a possibility of collision 1s pre-
dicted using a current position, a time and a speed of the
vehicle, and current positions, times and speed of another
vehicle approaching the crossroad provided from the mes-
sage protocol, 1t determines that the vehicle will clash with
another vehicle, and the danger area is set as a rectangular
shape region having a predetermined diameter 1n a center of
the crossroad, 1f the diameter of the danger area 1s compara-
tively large, the possibility of the collision 1s set as low, and 11
the diameter of the danger area 1s comparatively small, the
possibility of the collision 1s set as higher.
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13. The method as recited 1n claim 10, wherein 1n the step transterred to warn of a collision when the vehicle enters the
of providing the warning message, 1t determines whether crossroad, and 11 not, the message 1s not transmitted.

another vehicle 1s 1n the danger area beside the vehicle, 1f
there 1s another vehicle in the danger area, a message 1s %k ok k%
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